The multifactorial etiology of inhibitor development in hemophilia: genetics and environment.
The most important complication in the treatment of hemophilia A patients today is the development of inhibitory antibodies against infused factor VIII (FVIII). Inhibitor development is caused by a complex interplay between both genetic and environmental factors. The risk of developing inhibitors is greatest in previously untreated patients with severe hemophilia A. Several genetic factors, such as a positive family history of inhibitors, ethnicity, FVIII genotype, and certain polymorphisms in immune modulatory genes, are associated with the risk of inhibitor development. Treatment-related factors, such as intensive treatment with FVIII for bleeds or surgery, are associated with a higher inhibitor risk. However, regular prophylaxis seems to have a protective effect on inhibitor development. Knowledge about the risk factors of inhibitor development is a condition for predicting and in the future possibly even preventing the development of inhibitors in patients with severe hemophilia A. This review summarizes the current knowledge on the potential risk factors of inhibitor development. At present, many uncertainties still remain that will require collaborative investigation.